Introduction
Clinical research starts with medical practice. There is evidence that ancient Egyptian, Greek, and Chinese physicians conducted clinical studies, including studies of drugs, surgery, and devices. 1) Hundreds of studies related to hearing have been conducted in the USA. In Korea, over 100 studies related to hearing or otology are published annually in national or international journals. Clinical research is not limited to universities or tertiary hospitals. Most otologists and audiologists know that Institutional Review Board (IRB) permission is essential when conducting clinical trials involving humans. Many ethical issues arise in clinical practice and clinical research. As physicians and researchers, we often care for patients and conduct clinical research simultaneously.
2) However, conflict between clinical practice and research can arise. For example, a research participant may not gain any benefit from the research, but the research may have great benefit for others. When one finds a potentially good drug or treatment for a disease, one wants to test it. Therefore, one must know bioethics and IRB principles and regulations so as to get IRB approval to conduct clinical research. As with clinical guidelines and well-known treatment protocols, there are rules that must be followed. Additionally, governments may restrict clinical trials by law (Table 1) .
History of Clinical Research and Bioethics
Clinical trials started with the beginning of medicine. Perhaps ethical issues were also a part of medicine at that time. The first chapter of Daniel in the Old Testament (Daniel 1: 11-16) contains evidence of a clinical trial, and Hippocrates tried to define ethical issues in medicine. However, ethical issues emerged as a major concern in clinical trials before World War II. As a result of Nazi experiments and other unethical experiments conducted in the 20 th century, codes and regulations have been drawn up to protect human subjects (Table 1) . [3] [4] [5] [6] [7] [8] The judgment at Nuremberg with respect to the Nazi experiments identified two essential ethical points: voluntary consent and the rights or welfare of the subject (Table 2 ).
1,3)
The Declaration of Helsinki, originally issued by the World Medical Assembly in 1964, has been revised seven times as of 2011. 6, 9) The guiding principle is "the health of my patient will be my first consideration". Although the declaration applies primarily to physicians, the World Medical Assembly encouraged those conducting related medical research to follow their principles. They defined several requirements for the scientific and ethical aspects of research to be applied by physicians, authors, and ethics committees.
6)

Principles of Bioethics
There are several principles in bioethics. The three basic principles identified in the Belmont report in 1979 were respect for persons, beneficence, and justice. These principles are manifested in informed consent, the assessment of risk and benefits, and the selection of subjects. 10) The seven ethical requirements published in the Journal of the American Medical Association in 2000 are also wellknown and well-organized principles ( Scientific validity means that the researcher should use accepted scientific principles and methods, including statistical methods, to produce reliable, valid data. 4) In clinical research, a scientific study may be an ethical study; an unscientific study is an unethical study. Subject selection must be fair so that stigmatized or vulnerable subjects are not targeted for risky research. A scientific study requires fair subject selection using scientifically valid selection and exclusion criteria. Through this process, the investigator can manage risks and benefits, such as excluding higher-risk groups. 14, 15) Clinical trials can be conducted only if they have a favorable risk-benefit ratio. 16) Risk is the probability of harm or in- 1. The voluntary consent of the human subject is absolutely essential. 2. The experiment should be such as to yield fruitful results for the good of society, unprocurable by other methods or means of study, and not random and unnecessary in nature. 3. The experiment should be so designed and based on the results of animal experimentation and a knowledge of the natural history of the disease or other problem under study that the anticipated results will justify the performance of the experiment. 4. The experiment should be so conducted as to avoid all unnecessary physical and mental suffering and injury. 5. No experiment should be conducted where there is an a priori reason to believe that death or disabling injury will occur; except, perhaps, in those experiments where the experimental physicians also serve as subjects. 6. The degree of risk to be taken should never exceed that determined by the humanitarian importance of the problem to be solved by the experiment. 7. Proper preparations should be made and adequate facilities provided to protect the experimental subject against even remote possibilities of injury, disability, or death. 8. The experiment should be conducted only by scientifically qualified persons. The highest degree of skill and care should be required through all stages of the experiment of those who conduct or engage in the experiment. 9. During the course of the experiment the human subject should be at liberty to bring the experiment to an end if he has reached the physical or mental state where continuation of the experiment seems to him to be impossible. 10. During the course of the experiment the scientist in charge must be prepared to terminate the experiment at any stage, if he has probable cause to believe, in the exercise of the good faith, superior skill and careful judgment required of him that a continuation of the experiment is likely to result in injury, disability, or death to the experimental subject. fits involves three steps. First, risks are identified and minimized. Risk can be reduced by using a scientific study design and reducing unnecessary exposure to risk. 18, 19) Second, benefits are increased if the health of the subjects is improved, knowledge about their disease is increased, or a clinical service is provided. Finally, the balance between risks and benefit should be assessed. The cumulative benefit of a clinical trial should outweigh its risk. Independent review is essential when conducting clinical trials because every investigator has an inherent conflict of interest.
20) The independent reviewers should not be affiliated with the research to minimize any conflict of interest. 21, 22) The independent review includes not only the IRB but also dataand safety-monitoring boards or ethics committees. 23) An independent reviewer reviews the design of the research, the proposed subject population, and the risk-benefit ratio of the study. Minimum standards have been defined for IRB membership: the IRB should have at least five members including at least one member with a scientific background, one nonscientific member, and one person who is not affiliated with the institution.
5)
The investigator should respect subject autonomy and should obtain informed consent. 24) Informed consent must ensure that individuals control their enrollment in clinical trials and their continuing enrollment. Any informed consent process should include notifying the subject of the purpose of the research as well as its procedures, potential risks, benefits, and alternatives. In the USA, the general requirements for informed consent are regulated by the CFR (Table 4) .
IRB Review Process
The aim of most IRBs is to protect the rights and welfare of humans participating as subjects in research studies. The IRB approves and monitors clinical trials. Although the IRB review process varies according to region and institution, it includes common steps and rules. 13, 25) The process starts with the submission of a research proposal. The proposal usually includes the application form, study protocol, case report form, curriculum vitae of the investigators, and statement of conflicts of interest. Additionally, most IRBs require the completion of good clinical practice training, Collaborative Institutional Training Initiative training, or other training to ensure that the investigators are prepared to conduct ethical research. When the proposal is submitted, the IRB reviews it in terms of its scientific and ethical merit. 26) In the USA, CFR 46 suggests that regulatory review is a requirement (Table 5) . 5) After the review, the protocol is voted on; the vote may be open or closed. Four basic outcomes are possible: approval, conditional approval, revision required, and rejection. After obtaining IRB approval, clinicians can start their studies. Typically, the IRB requires that the approval be renewed annually if the stu- 1) Risks to subjects are minimized 2) Risks to subjects are reasonable in relation to anticipated benefits 3) Selection of subjects is equitable 4) Informed consent will be sought from each prospective subject or the subject's legally authorized representative 5) Informed consent will be appropriately documented
6) The research plan makes adequate provision for monitoring the data collected to ensure the safety of subjects 7) There are adequate provisions to protect the privacy of subjects and to maintain the confidentiality of data CFR, US Code of Federal Regulations 1) A statement that the study involves research, an explanation of the purposes of the research and the expected duration of the subject's participation, a description of the procedures to be followed, and identification of any procedures which are experimental; 2) A description of any reasonably foreseeable risks or discomforts to the subject;
3) A description of any benefits to the subject or to others which may reasonably be expected from the research; 4) A disclosure of appropriate alternative procedures or courses of treatment, if any, that might be advantageous to the subject; 5) A statement describing the extent, if any, to which confidentiality of records identifying the subject will be maintained; 6) For research involving more than minimal risk, an explanation as to whether any compensation and an explanation as to whether any medical treatments are available if injury occurs and, if so, what they consist of, or where further information may be obtained; 7) An explanation of whom to contact for answers to pertinent questions about the research and research subjects' rights, and whom to contact in the event of a research-related injury to the subject; and 8) A statement that participation is voluntary, refusal to participate will involve no penalty or loss of benefits to which the subject is otherwise entitled, and the subject may discontinue participation at any time without penalty or loss of benefits to which the subject is otherwise entitled.
CFR, US Code of Federal Regulations
dy will continue for several years.
Conclusions
Before commencing clinical research, it is important to know bioethics as well as the IRB rules. As otologists and audiologists, we can reduce the risk to participants and provide more information for informed consent in studies involving hearingimpaired patients. Any well-designed study protocol should meet scientific and ethical guidelines.
